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River Ray
Dr. Kristie Franz recently purchased 
two instrumentation platforms 
to measure river 
velocity and flow, a 
SonTek FlowTracker 
and a Teledyne RD 
Instruments RiverRay.  
Both use acoustic 
Doppler technology to 
measure river velocity and ultimately 
discharge.  The FlowTracker is a 
handheld device that is deployed by 
wading through the river.  The RiverRay 
consists of a small float that can be 
deployed during times when wading in 
a stream becomes unsafe.  Dr. Franz 
expects to uses these platforms for 
her research on flood modeling and 
prediction while also providing students 
with valuable hands on experience 
in her undergraduate Watershed 
Hydrology lab.
Weather Deck 
Roof renovations to Agronomy 
Hall over the summer of 2013 led to 
the installation of the meteorology 
programs “Weather Deck” or 
“Instrumentation Laboratory”.  Since 
that time, the instrumentation 
laboratory has been used for several 
courses including Instrumentation and 
Measurements (Mteor 432) and Dr. 
Franz’s Watershed Hydrology (Mteor 
402).  The laboratory has also served 
as a platform for senior research 
projects involving instrumentation and 
meteorological observations.  With the 
Weather Deck, instructors and students 
only need to climb a couple of flights of 
stairs for these activities.  Gone are the 
days of packing up vans full of students 
and instrumentation and driving to a 
suitable field site before packing it all 
up again for the return to campus.  A 
lot more time is now spent studying 
science rather than the 
logistics of making it 
all happen.
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Greetings from the Department
Dear Meteorology Program Alumni and Friends,
Hello and welcome to the latest edition of the 
Cyclone. As you peruse through the following 
pages, I hope you enjoy reading about all the 
interesting events of last year. 
As you will see, our faculty continues to maintain 
excellence in both teaching and research. This 
past year we welcomed three new faculty to 
the Department, an aqueous geochemist, a 
structural geologist and a physical geographer. 
The physical geographer, Yuyu Zhou, was hired 
as part of a cluster hire in sustainable science. 
Last year the College of Liberal Arts and Sciences 
hired five people under this cluster hire. As part 
of this initiative we were also planning to hire a 
boundary layer meteorologist this coming year. 
Unfortunately due to budget issues, that hire won’t 
happen this year, but we are hopeful that it will in 
the near future. Both the physical geographer and 
BL meteorologist position will enhance and help 
grow the meteorology program as well as help 
us link to research efforts across the Department 
and campus. If you are curious, the other hires 
were Macroecologist and a Microecologist in 
Ecology, Evolution and Organismal Biology; a 
Science Communication Specialist in the Greenlee 
School of Journalism; and an Environmental 
Economist in Economics. These hires are very 
multi-disciplinary which reflects not only the way 
research is trending, but also reflects the interests 
of our students. We are continually trying to help 
our students think creatively about how they might 
use their degrees as “traditional meteorology” jobs 
are not always easy to find. This cluster hire is just 
one way we can demonstrating how meteorology 
connects to different fields. 
ISU’s enrollment reached 36,001 students this 
fall and enrollment in the Meteorology Program 
is strong with over 100 majors. The meteorology 
students remain as active as ever, pursuing a 
large number of exciting activities. Many of the 
AMS chapter’s actives of this past year continue 
and more have been added! You can read all 
about them in the article written by Nick Lesser, 
the current ISU AMS Chapter president. Our 
students have also received a number of awards 
this past year. Notably, Theodore Hartman 
and Elizabeth Lennartson received the 2015 
Ernest F. Hollings Undergraduate Scholarship. 
In addition, Kelsie Ferin, Theodore Hartman and 
Matt Miksch participated in Research Experience 
for Undergrads (REU) programs, which were 
conducted over the course of last summer at 
another university. We also had a number of 
students complete internships at TV stations, the 
National Weather service and research centers and 
receive scholarships from around the country. 
Very impressive! The faculty are proud to have 
such a dynamic group of students. 
Thanks to all of you who attended the alumni 
luncheon at the National Weather Association 
(NWA) Severe Storms and Doppler Radar 
conference in Ankeny, Iowa last March. It was 
great to see some faces we hadn’t seen in a 
while, as well as those who are regular attendees. 
We hope that even more of you can join us next 
year. It is always nice to hear how successful the 
conference was given the significant effort some 
of our students and faculty put into organizing it. 
Thank you for your continued interest in the ISU 
Meteorology Program. The formal and informal 
support that our alumni and friends have given 
us over the years has helped us maintain our 
excellent program. We always enjoy hearing from 
you so please give us an update to share in the 
next Cyclone. Send your messages to Kristie 
Franz, Professor-in-Charge, by regular mail or by 
email (kfranz@iastate.edu), and please drop by 
and visit us in the Agronomy Building the next 
time you are on campus. We wish you all the best 
in the coming year. 
Kristie Franz, PROFESSOR-IN-CHARGE (2013 - PRESENT ) 
Bill Simpkins, DEPARTMENT CHAIR (2014 – PRESENT)
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Brad Edwards Awarded 
Distinguished Alumnus
DR. BILL GALLUS
In the field of meteorology, it seems very few 
people consciously choose to pursue that path.  
Instead, most of us are born that way – with a 
love of the skies, and that is true of this year’s 
recipient of the Distinguished Alumni Award for 
Meteorology – Brad Edwards. Brad grew up in 
the small town 
of Earlham 
Iowa, some 
distance west 
of Des Moines. 
He says that 
when he was 
4, he asked his 
mother “Where 
is God?” She 
told him that 
God lived on 
the biggest 
cloud he could 
see, and from 
that moment 
on, his eyes turned toward the sky. His father had 
an interest in weather, and that fact, along with the 
wide open country there helped grow his love of 
meteorology.  He and his father would climb up on 
the roof of their house to watch storms roll in from 
far away.  
By the time Brad headed to high school, he 
already knew what field he would major in in 
college – meteorology, and luckily for us here in 
Ames, he chose Iowa State. A retired colleague 
of mine praised Brad, pointing out that back 
in those days, ISU did not really have a strong 
emphasis on weather forecasting, and that the 
students had to be self-motivated to pick up the 
necessary skills in that area, as well as in the area 
of communications.  Brad took the initiative in the 
area of communications by interning during his 
junior and senior years at ISU at WOI TV, channel 
5, which was still based in Ames at that time.  
He would do morning weather cut-ins and some 
weekend shifts.  Brad graduated with a BS degree 
in Meteorology in 1987. After graduation, he was a 
broadcast meteorologist at stations in Fort Pierce, 
Florida and Topeka, Kansas, where he quickly 
became the Chief Meteorologist there at KTKA. He 
then left the Central US to take an anchor position 
at the Weather Channel in 1992. He remained 
there in Atlanta until September 1996 when he 
was contacted “out of the blue” by the news 
director of WOI-TV, who wanted him to return 
home to Iowa. And all of us living here in central IA 
can be thankful for his decision, since, for the past 
nine years, Brad’s forecasts have been certified 
as Central Iowa’s Most Accurate Forecasts by 
WeatheRate, an independent company that verifies 
weather forecasts. We certainly hope at least 
some of his forecasting skills benefitted from the 
teaching he received at ISU!
Brad is married with three children and lives in 
the Des Moines metro area. He likes to play with 
his kids, watch movies, golf, garden and listen 
to spiritual music. He also remains a loyal Iowa 
State fan! One of my colleagues who taught Brad 
many years ago commented that Brad stopped by 
after speaking to the meteorology freshman a few 
years ago and said that he “never forgot his roots”. 
This has been evidenced over the past 19 years 
in the fact that Brad has mentored over 30 interns 
at WOI from the ISU Meteorology program. In 
addition, Brad occasionally speaks in the required 
Introductory Seminar class in Meteorology every 
fall on careers in broadcast meteorology.  
Because of his great service to central Iowans 
and to the meteorology program at ISU, we 
are honored to present Brad Edwards with the 
Distinguished Alumnus award this year.
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Global Climate Change 101
Climate scientist Bill Gutowski, ISU professor of 
geological and atmospheric science, has heard it 
all: That, sure, the climate is changing, but it has 
nothing to do with humans. That meteorologists 
can’t accurately predict the weather more than a 
week ahead – so how in the world can they predict 
what the climate will do decades in the future? 
That the government is raising an alarm so it can 
get more money.
Gutowski knows it’s hard for people to 
understand the science behind the change.
“Anything science tells us can be controversial,” 
he says. “People believe what they want. But it’s 
best not to get politics involved with the science.”
Gutowski has studied the science of global 
climate change for more than 30 years. He teaches 
a 400/500-level course on global climate change at 
Iowa State. So he’s familiar with what science tells 
us about our changing planet – and what we don’t 
yet know.
With the help of his colleagues, Gutowski 
has created a presentation titled “Our changing 
climate: What we know, where we are heading.” 
He was also a lead author for the most recent 
report from the Intergovernmental Panel on 
Climate Change. The following information is taken 
from that report.
WHAT THE SCIENCE TELLS US
• Human influence on the climate system is clear, 
and recent emissions of greenhouse gases 
originating from human activity are the highest 
in history. Recent climate changes have had 
widespread impacts on human and natural 
systems.
• Warming of the climate system is unequivocal, and 
since the 1950s many of the observed changes 
are unprecedented over decades to millennia. 
The atmosphere and ocean have warmed, the 
amounts of snow and ice have diminished, and 
sea level has risen.
• Anthropogenic (human-caused) greenhouse 
gas emissions have increased 
since the pre-industrial era, 
driven largely by economic 
and population growth, and 
are now higher than ever. 
This has led to atmospheric 
concentrations of carbon 
dioxide, methane, and nitrous 
oxide that are unprecedented 
in at least the last 800,000 
years. Their effects have 
been detected throughout 
the climate system and are 
extremely likely to have been 
the dominant cause of the 
observed warming since the 
mid-20th century. In recent 
decades, changes in climate 
have caused impacts on 
natural and human systems 
on all continents and across 
the oceans. Impacts are due 
to observed climate change, 
irrespective of its cause, 
indicating the sensitivity of natural and human 
systems to changing climate.
• Changes in many extreme weather and climate 
events have been observed since about 1950. 
Some of these changes have been linked to 
human influences, including a decrease in cold 
temperature extremes, an increase in warm 
temperature extremes, an increase in extreme 
high sea levels, and an increase in the number of 
heavy precipitation events in a number of regions.
• Continued emission of greenhouse gases 
will cause further warming and long-lasting 
changes in all components of the climate 
system, increasing the likelihood of severe, 
pervasive, and irreversible impacts for people 
and ecosystems.
• Surface temperature is projected to rise over 
the 21st century under all assessed emission 
scenarios. It is very likely that heat waves will 
occur more often and last longer, and that 
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extreme precipitation events will become more 
intense and more frequent in many regions. The 
ocean will continue to warm and acidify, and 
global mean sea level will rise.
• Climate change will amplify existing risks 
and create new risks for natural and human 
ecosystems. Risks are unevenly distributed and 
are generally greater for disadvantaged people 
and communities in countries at all levels of 
development.
• Limiting climate change would require 
substantial and sustained reduction in 
greenhouse emissions, which, together with 
adaptation, can limit climate change risks.
• Many aspects of climate change and associated 
impacts will continue for centuries, even if 
human-caused emissions of greenhouse gases 
are stopped. The risks of abrupt or irreversible 
changes increase as the magnitude of the 
warming increases.
CLIMATE CHANGE IN BRIEF
FACT: Humans are increasing greenhouse gases.
FACT: This is causing more energy to accumulate 
in earth’s climate system.
FACT: We are changing our climate.
What has happened?
• Our planet is heating up
How do we know this?
• Global temperature is rising
• Most glaciers are melting
• Arctic Ocean ice is shrinking
• Sea level is rising
• The growing season is lengthening across North 
America
What does the future hold?
• Global average surface temperature will continue 
to increase
• Global sea level will continue to rise
Flood Forecasting
Squaw Creek meanders quietly through Ames, 
Iowa, often with so little flow that you couldn’t 
launch a toy boat from its shores. And then there 
are the summers when Squaw Creek has barreled 
through campus, dumping as much as 14 feet 
of water into Hilton Coliseum and flooding the 
surrounding land.
Kristie Franz is working to understand how 
water moves over land and through stream 
channels to shed light on flooding. Franz is 
associate professor of geological and atmospheric 
sciences and professor in charge of Iowa State’s 
meteorology program. Here in Squaw Creek, 
Franz measures the river discharge – its rate of 
flow through a section of the stream 
channel. She’s interested in discharge 
because it tells a story about how water 
travels in a watershed. The discharge 
data helps her and her research team 
build models of this behavior.
“In this area, flooding is economically 
very costly,” she says. “It can shut down 
the city. Our modeling efforts are geared 
toward improving our ability to predict 
floods – to get people out of the way and 
protect buildings and businesses.”
Water has always played a big role 
in Franz’s life. A river was a prominent 
feature of her Wisconsin hometown, and 
the citizens hold an annual Pure Water 
Days Festival. Franz holds degrees in 
geology, hydrology and water resources, 
and civil engineering.She’s been on the 
faculty at Iowa State since 2006.
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Weird, wonderful weather
Bill Gallus, ISU professor of geological & 
atmospheric sciences, is a self-proclaimed  
weather nut.
“I was born this way,” he says, laughing. “I can’t 
remember a time that I wasn’t fascinated by the 
weather.”
In fact, Gallus says that most students entering 
Iowa State’s meteorology program – the largest 
number of ISU students in the physical sciences 
– love the weather. Maybe, he adds with a wry 
smile, it’s because they have their own television 
channel.
Gallus has been working on research to improve 
prediction of thunderstorms and their rainfall and 
studying severe storm dynamics for years, and 
he’s passed on his passion for extreme weather to 
class after class of meteorology students.
“There’s still a lot to be learned about severe 
weather,” he says. “It’s a thrill to see if I can 
learn something to change how we understand 
tornadoes. Sometimes it’s still like I’m five years 
old, but it’s more fascinating now because I know 
how the laws of physics work.”
Riding the Storm Out
Your family picnic is scheduled for 1 o’clock this 
afternoon, and the sky looks ominous. Will it rain? 
Should you cancel? Or will that weather system 
move to the north?
Answers to these questions are just a click away 
at www.weather.gov – the website for the National 
Weather Service.
The Johnston weather forecast office in central 
Iowa is one of 122 locations nationwide governed 
by the National Oceanic and Atmospheric 
Administration. The Johnston office provides the 
weather outlook for 51 of Iowa’s 99 counties, 
providing forecasts for winter storms, tornado 
watches and warnings, flood watches, and seven-
day forecasts.
Six Iowa State meteorology graduates work at 
the Johnston office, including Ken Harding (A)
(’86), meteorologist in charge.
“Most meteorologists have wanted to do this 
since they were little kids,” Harding says. “Some 
had a severe weather event in their past – a 
tornado or a flood. Then they’re hooked.”
Meteorologists staff the Johnston office 24 
hours a day, seven days a week. They have access 
to Doppler weather surveillance radar equipment 
with a 250-mile range.
“We can look at thunderstorms, measure wind, 
see precipitation … it’s wonderful,” Harding says. 
“It’s sensitive enough to see a bumblebee at 40 
miles.”
There’s pressure to be accurate, and there’s 
especially pressure to predict severe storms 
accurately in order to give people time to take 
cover or avoid the threat.
“You’re protecting lives,” Harding says. “We 
take the ‘service’ part of National Weather Service 
very seriously.”
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Freese-Notis: The little weather 
forecasting company that grew
In the early 1970s – before the public had 
access to the Internet, before cell phones, before 
personal computers, even – two fresh-out-of-grad-
school ISU meteorology alumni decided to start a 
company creating customized weather forecasts 
for businesses.
“We were looking for jobs, and nobody was 
hiring,” remembers Charlie Notis (L)(MS ’72 
meteorology). “It was the early 1970s, and we 
were in a recession. The National Weather Service 
was not hiring. People said to us, ‘Why don’t you 
start your own company?’ and we said, ‘Well, 
maybe that’s what we should do.’”
Notis and his friend Harvey Freese (L)(’71 
meteorology, MS ’73) started a business and 
called it Freese-Notis Weather – a combination 
of their last names that serendipitously created a 
natural name for a weather-forecasting business.
The two started out with one client – Iowa 
Power and Light – for whom they created 
customized weather forecasts. Within a year, they 
signed on more customers, and the company 
started to grow, providing forecasts for radio 
stations, the city of Des Moines Public Works 
Department, other highway departments, and 
construction companies.
By the late 1970s, the client base had grown to 
nearly 75. During the 1980s, Freese-Notis began 
working with agriculture commodity clients; in the 
1990s they expanded to provide forecasts for the 
energy industry.
At first, it was just the two of them: 24 hours 
on, 24 hours off. Forecasts were provided to 
customers by phone, with maps sent by modem. 
Technology was in its infancy back then, and Notis 
and Freese expanded their reach as technology 
allowed.
“There was a T1 line with high-speed Internet 
along Grand Avenue [in Des Moines],” Freese 
says.
“We were pioneers,” Notis adds.
“Our first computer was an Apple II,” Freese 
says. “Then we had an ISU engineer build a 
computer for us.”
Over the years, as the technology improved and 
the company expanded, Notis and Freese stuck 
to their original mission: to provide customized 
forecasts for their subscribers.
“The National Weather Service provides 
information,” Notis says. “But a construction 
company wants to know exactly when it will freeze 
– will it be 32 degrees tonight or 28 degrees? They 
want to know exactly when it will start raining, so 
they can plan their day accordingly. Commodity 
companies are looking for changes in the weather 
pattern, because if it rains in the growing season, 
after a lengthy dry and hot period, soybean and 
corn prices will go kaboom.”
It takes a mix of art, science, passion, and 
a good memory for details to create accurate 
weather forecasts, they say.
“You have to have a mind that can remember 
certain weather forecasts,” Notis says. “What 
happened eight years ago? No two weather 
systems are exactly alike.” Freese adds: “You have 
to draw on your skills and do lots of research … 
that’s the secret sauce.”
After more than 30 years in the business, Notis 
says he got tired of getting up at 2 a.m. to go to 
work, and he recently retired from the company. 
Freese is “still having fun,” but he’s cutting back 
on his hours.
“I still find it fascinating,” he says.
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The Iowa State Chapter of the American 
Meteorological Society has continued to improve 
this past year. Although we did not get student 
chapter of the year, we are still grateful to be on 
the honorable mention list for 2014-2015. ISU 
AMS has worked hard to re-vamp old events that 
weren’t successful and others that could have 
used a little tweaking. We tried to improve what 
we were already doing, as well as introduce some 
brand new ideas. 
We have continued to be heavily involved in 
school visits and science nights. Last year we 
visited 16 schools and reached out to 900 kids in 
the effort to encourage careers in STEM fields. In 
addition to the numerous school visits, ISU AMS 
has also stayed involved in Taking the Road Less 
Traveled, which is a program that encourages 
young women to explore careers in science. 
In addition to continuing the success of outreach 
events, ISU AMS is also very interested in helping 
students with professional development. We give 
students the option to develop their professional 
skills in whatever area of meteorology they are 
interested in. We have continued to use Cy’s Eyes 
on the Skies for broadcasting practice, as well as 
taking our members on tours of broadcast studios. 
AMS has also been in cooperation with the 
Central Iowa National Weather Association, as it is 
another great way for our members to get to know 
professionals in the field. 
As always, the ISU AMS student chapter 
incorporates a wide variety of social events to 
help our members relax and have some fun. Many 
events get fantastic turnouts, including our annual 
bonfire, student/faculty dinners, corn maze visit, 
student picnics, and the Iowa Wild game just 
to name a few. The ISU chapter loves the idea 
of tradition for many of these events, and will 
continue to offer these events to our members 
year after year. 
On top of everything that ISU AMS does on 
a yearly basis, we also love to grow and add 
new events. Last year, ISU AMS held its first 
ever science fair for elementary aged children. 
After meeting Iowa State risk management 
requirements and working to advertise our event, 
we were thrilled to have kids share their passion 
for science. We hope to make the event bigger and 
better this year! 
 ISU AMS also finished a brand new meteorology 
recruitment video. This video highlights the 
meteorology department strengths to prospective 
students, including our award–winning AMS 
chapter. Also, as a thank you to our wonderful 
faculty, we added a new Faculty Appreciation Day. 
This event allowed students to eat pizza with faculty 
members, as well as have conversations with them 
while celebrating all that they do to help us. 
The Iowa State University Student Chapter of 
the American Meteorological Society will continue 
to grow, and will work to bring student chapter of 
the year back to Iowa State. 
ISU AMS students 
enjoying the Science 
Center of Iowa at 
one of their many 
social events!
Student Update
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Faculty Update
Jim Aanstoos   Senior Lecturer
It is hard to believe 
as I write this that 
I am beginning my 
third year on the 
ISU GE-AT faculty! 
I am teaching the 
same two classes 
that I brought to the 
department starting 
in the Fall of 2013: 
a new course in 
weather radar (435x: 
Radar Applications 
in Meteorology) and a course in remote 
sensing (489x/589x: Survey of Remote 
Sensing Technologies). I expanded 
the latter course by adding an online 
section, created with the assistance of a 
grant and course development support 
from the ELO office (Engineering 
LAS Online). It was amazing to have 
students from as far away as California 
and Florida!
In addition to the new online 
section of Remote Sensing, I created 
a Study Abroad program that carries 
credit for that course. It is a 3-week 
concentrated version of the class 
hosted by the University of Surrey 
in Guildford, England. The program 
includes guest lectures from faculty in 
their Surrey Space Centre and a tour of 
a satellite manufacturing facility nearby. 
Furthermore, the program includes 
visits to Stonehenge, the Greenwich 
Observatory, and the British Museum in 
London. I led this program twice before 
through Mississippi State University and 
have now introduced it to ISU. It is being 
offered for the summer of 2016.
I also continue to supervise the 
research of a team at Mississippi State 
University’s Geosystems Research 
Institute using synthetic aperture radar 
(SAR) to assess the condition of earthen 
levees. This research produced a journal 
article and 2 refereed conference 
publications last year.
In the realm of service to the 
profession, I am Program Chair of a 
conference in Washington DC this 
year: the IEEE Applied Imagery Pattern 
Recognition Workshop. In addition, I 
continue as a Program Evaluator for 
ABET – the accrediting organization for 
engineering and technology programs 
– conducting my third evaluation visit 
this year. 
Mike Chen   Professor
For my last 
year of research 
activity, I was more 
or less absorbed 
by the following 
undertakings.
About a decade 
ago, I stopped 
by Taipei on my 
way back from 
a workshop in 
Southeast Asia. 
I was heading 
south from Taipei along a highway 
on the western slope of Taiwan’s 
central mountain range. Because the 
metropolitan area of Taipei is located 
in a valley, the atmosphere aloft over 
Taipei looks very hazy. I realized that this 
air problem is caused by urbanization. 
When I was an undergraduate student 
in Taipei four decades ago, the 
population of this city was about 0.6 
million. It is about three million today. 
After this visit, I initiated an urbanization 
research project with colleagues in 
Taiwan to conduct a field experiment 
over the Taipei Valley. This valley has 
two river exits which not only provide 
a ventilation mechanism for the air in 
the valley to have an exchange with 
the open sea, but also to let the sea 
breeze move along these two rivers to 
interact with the mountains upstream. 
It was found by our field experiment 
conducted in the summers of 2004 
and 2005 that this interaction leads 
to two interesting results: (1) during 
fine days without the occurrence of an 
afternoon thunderstorm, the sea breeze 
is transferred into a land breeze right 
after sunset, and (2) the occurrence 
of an afternoon thunderstorm/rainfall 
at about 2~3pm switches the sea 
breeze immediately into a land breeze. 
This effort was expanded to explore 
the cause of drought and flood in the 
Taipei Valley through the impact of 
ENSO on the East-Asian monsoon to 
modify the land-sea breeze circulation 
along the two rivers in the Taipei Valley. 
Because the size of the Taipei Valley 
(30km×60km) is not large, it is difficult 
for the weather service to predict the 
afternoon thunderstorm activity with the 
numerical forecast mode. Based on the 
results obtained from our experiment, 
we also developed a forecast advisory 
for the afternoon thunderstorm activity/
rainfall in this valley. Dr. G. Takle pursued 
in the past a research project for the 
land-sea breeze activity along the sea 
shore near the Kennedy Space Flight 
Center in Florida. We also recruited him 
to help us with this research effort.
I reported in the past several years 
about my research activity for the 
East Asian Monsoon Experiment 
(EAMEX) with seven Southeast/
East Asian countries to explore the 
formation/ development mechanism 
of (1) the late Spring / early Summer 
rainstorm in northern Southeast Asia 
and southern East Asia, and (2) the 
cold-season heavy rainfall flood (HRF) 
events over all countries around the 
South China Sea. Through the Spring-
Summer component of EAMEX, it was 
found that the rainstorm genesis in the 
northern Southeast Asia / southern 
East Asia region occurs in the mid-
troposphere over the following regions: 
(1) southwestern China / northern 
Indochina in the evening, (2) northern 
South China Sea in the morning, (3) 
the northeastern Bay of Bengal in the 
morning, and (4) Burma in the evening. 
The genesis population of rainstorms 
between the first and last two regions 
is 7:1. This new genesis mechanism of 
the Spring-Summer rainstorm differs 
from the old frontogenesis mechanism. 
For the cold-season HRF events, it was 
suggested that they are developed from 
the interaction of westward propagating 
easterly waves and East-Asian cold 
surge flow. The formation/ development 
mechanism of SE Asian HRF events is 
characterized by the following features:
1. Geographic preference of genesis: 
Genesis only occurs in two regions: 
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(i) the Philippine vicinity by the 
interaction among the easterly wave, 
Island-chain trough, and the East-
Asian cold surge flow, and (ii) Borneo 
by the interaction among the Asian 
cold surge, near-Equator trough, and 
the downslope flow.
2. Time preference of genesis: evening 
in the Philippines vicinity, and morning 
over Borneo.
3. Development of HRF events through 
multiple interactions with the East-
Asian cold surge flows: The Philippine 
HRF events are developed from 
a single interaction, the central 
Vietnam and Borneo HRF events 
may be developed from double/triple 
interactions; HRF events in other 
regions (including Peninsular Malaysia, 
Java, and Sumatra) are developed from 
triple interactions.
One of the major themes of 
the Winter Monsoon Experiment 
(WMONEX) conducted in the 1978/79 
winter was to explore how the cold-
season HRF events were formed and 
developed in the South China Sea. After 
decades, we are able to answer this 
question of WMONEX.
The EAMEX planning covered 
2005-2007 and the field experiment 
was conducted in 2008-2009. The 
post-experiment analysis was planned 
to finish by 2015. The EAMEX is 
partnered with the Monsoon Asian 
Hydro-Atmosphere Scientific Research 
and Prediction Initiative (MAHASRI) of 
Japan which will not be finished until 
2016. Professor Jun Matsumoto, the 
coordinator of MAHASRI from Tokyo 
Metropolitan University, visited the 
ISU Meteorology Program for a month 
(10/7-11/5) last year (2014) and 10 
days (8/26-9/6) this year (2015). Prof. 
Matsumoto hopes that the partnership 
between EAMEX and MAHASRI can 
be maintained until 2017. After 2016, 
the EAMEX still has residual tasks, 
including submission and revision of a 
number of papers and a final report to 
be finalized in 2016-2017. In early March 
2016, a scientific workshop to conclude 
the MAHASRI-EAMEX effort will be 
hold in Tokyo. Based on the successful 
outcome of the MAHASRI-EAMEX, a 
science planning meeting will also be 
held at the same venue to develop a 
new phase of research effort. The new 
endeavor will include the development 
of the early warning system of HRF 
events coupled with the stream flow 
prediction for Southeast and East Asia.
As for my research group, Jon Hobbs 
officially graduated in S14 with his 
Ph.D. degree, and joined the JPL OCO2 
program. Amanda Black also finished 
her MS degree in F14, and she is staying 
with the ISU Meteorology Program to 
pursue her Ph.D. Martin Coolidge and 
Sarah Fingerle joined our group in F14 to 
pursue their MS degrees, but the former 
left for a theological seminary this year. 
Beth Callen from KU, who joined our 
group in F13, is working towards her 
Ph.D. degree. Paul (J-D) Tsay stays on, 
as a postdoc, to work for EAMEX.
Dave Flory   Senior Lecturer
Since a Cyclone 
newsletter didn’t 
make it to press 
last year (yeah, 
that’s my fault), it 
seems I have two 
years’ worth of 
content to share 
with everyone. 
Let me start with 
the latest news 
on our classroom 
instrumentation 
effort. I am happy to report that the 
meteorology weather deck, officially 
called the ‘Meteorology Instrumentation 
Laboratory’ was completed during 
the summer of 2013 and has been 
used for class labs in several courses, 
including our instrumentation and 
measurement course. Gone are 
the days of packing up a van full of 
instruments and students and driving 
out to the Agronomy Research Farm 
west of Ames to setup instrumentation 
for class demonstrations. This can 
now be done much more efficiently 
just by walking up to the weather deck 
on the roof. The installation of the 
platform has dramatically improved 
the student lab experience and allows 
students even more hands on exposure 
to meteorological instrumentation. 
If all went well with this issue of the 
newsletter, you should be able to locate 
an inset with pictures of the platform in 
use.
I am also humbled to announce that 
I was the recipient of several awards 
over the past two years. In May 2014, 
I received a Learning Community 
Champion Award and the following 
year (May 2015) a Learning Community 
Scholarship Award along with Dr. Cinzia 
Cervato. The learning community 
champion award honors individuals who 
have significantly contributed to the 
advancement of learning communities 
at Iowa State University, while the 
scholarship award recognizes exemplary 
contributions to Iowa State learning 
communities through scholarship, 
or the publication of journal articles. 
Dr. Cervato and I received the later 
award for our article in the Journal of 
Geoscience Education entitled “Earth, 
Wind, & Fire: a learning community 
approach to build ties between 
degree programs in a geoscience 
department.” More recently, I received 
the 2015 Outstanding Teaching by a 
Lecturer Award from the College of 
Liberal Arts and Sciences. This award 
recognizes lecturers or senior lecturers 
for outstanding teaching performance 
over an extended period of time in 
undergraduate education. While all this 
recognition is nice, I still feel there is so 
much more that can be done to improve 
the student experience on campus 
and in the classroom. I am certainly 
not content with where we are and 
will continue to do whatever I can to 
improve the level of education offered 
by the program.
My work with learning communities 
over the years has led to my being 
named Iowa State’s first CELT 
(Center for Excellence in Learning and 
Teaching) Learning Community Faculty 
Fellow. This position is funded by the 
Office of the Senior Vice President 
and Provost and provides a ¼-time 
buyout of some of my teaching time. 
The ultimate goal of the position is 
to increase faculty involvement in 
learning communities. I fully support 
Vince Tinto’s (2003) statement that 
“While not a ‘magic bullet’ to student 
learning … there is ample evidence to 
support the contention that [Learning 
Communities’] application enhance 
student learning and persistence”. I also 
strongly believe that the involvement 
of faculty in the learning communities 
can enhance the experience even more. 
It is for this reason that I accepted the 
position and the challenge associated 
with it. I am currently working with 
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the outstanding people in University 
Learning Communities to get ramped up 
on this effort, so watch for updates in a 
future newsletters. I always wondered 
if I would eventually being drawn into 
the administrative side of the university 
and, if so, exactly how it would happen. 
I guess I have my answer.
From the above paragraphs, hopefully 
you can tell that the department’s 
learning community is in good hands 
and doing very well. We are now in 
our seventh year and viewed as an 
exemplary learning community. One 
concern we have always had for some 
time was that we tend to lose touch 
with the first-year students during the 
spring semester. This is nothing new to 
learning community efforts around the 
nation. The question always is, what do 
you do about it? To address this issue, 
we have created a second semester 
learning community connection course, 
Mteor/Geol 113: Earth, Wind, & Fire 
Orientation. This is a 0.5-credit course 
that meets every other week. This class 
is more career focused than the first 
semester connection course (Mteor/
Geol 112) which concentrates on helping 
ease the student’s transition from high 
school to Iowa State. In this class, 
students learn about their strengths and 
resilience, interview strategies, financial 
literacy, and discuss their image on 
social media. We feel our first offering 
went very well and look forward to 
making it even better for spring 2016.
I am also happy to report that the 
department’s faculty continue to find 
innovative ways to provide the level of 
teaching that has come to be expected of 
the department. Dr. Gallus, Dr. Cervato, 
and I were recently awarded a Miller 
Fellowship from Iowa State University 
to develop a “Severe Weather Tool to 
Expose Students in Science Learning 
Communities to Authentic Research.” 
This tool will take a citizen’s science 
approach and allow users to classify 
thunderstorm system types based off of 
radar images and then analyze the kinds 
of severe weather associated with them. 
This project is now underway and I hope 
to present preliminary results from the 
application during a poster session at the 
96th Annual AMS meeting in January 
(New Orleans). 
Lastly, I would like to add that I remain 
very active in the Central Iowa Chapter 
of the National Weather Association. I 
was elected to the chapter presidency 
last year and am seeking a second year 
in office. This is a very special year for 
our chapter as we will be holding the 
20th Annual Severe Storms and Doppler 
Radar conference (March 31st – April 
2nd, 2016). The chapter plans to make 
this conference special, so if you have 
the opportunity to attend, I would highly 
recommend it. 
If you are in the area, please stop by the 
department and let us know how you are 
doing. Otherwise, don’t hesitate to shoot 
us an email. I have had the opportunity 
to reconnect with a number of alumni 
recently (weddings, conferences, etc.) and 
it really is great seeing you, speaking with 
you, and getting caught up on all that is 
going on in your lives. I am hoping to see 
even more of you at the National AMS 
conference in January. If you are going, 
make sure you look me up. Honestly, 
we never get tired of hearing from you. 
Oh, and one last thing, don’t forget to 
“Like” the programs Facebook page. 
Just search for Iowa State Meteorology 
(ISUMeteorology). Take good care.
Kristie Franz   
Professor-in-Charge, Meteorology 
Program, Associate Chair
Hello alumni! Over 
the past year, my 
research group and 
collaborators have 
been making some 
good progress. 
Streamflow 
forecasting still 
remains a primary 
area of research 
for me. We had 
two manuscripts 
published last year 
on examining the use of satellite-based 
potential evapotranspiration data as 
input to the National Weather Service 
streamflow prediction models, one 
with Ryan Spies (B.S. Meteorology, 
2011; M.S. Geology 2013) as lead 
author and one with Angela Bowman 
(Ph.D. Candidate, Geology) as lead 
author. We have some more work to 
get out in this area as well as on the 
use of satellite-based snow water 
data to improve spring snowmelt 
(and ultimately streamflow) forecasts. 
Over the next couple of years we 
hope to move this work further and 
explore other satellite data such as soil 
moisture. In some cases we find that 
the use of satellite data improves the 
models which will hopefully lead to 
better forecasts, but there are still big 
challenges to overcome before it can be 
widely applied in operational streamflow 
forecasting. Hopefully that will keep us 
in business for a while. 
Bill Gallus and I are collaborating on 
another forecasting related project. 
Brad Carlberg (Ph.D. Meteorology) 
is conducting the research which 
combines advanced precipitation 
forecasting with advanced hydrologic 
modeling. We building the hydrologic 
modeling capabilities built in the studies 
I mentioned above and are using 
ensemble QPF to drive the distributed 
NWS hydrologic models. The distributed 
model allows us to explore how well 
the models do at different watershed 
scales. The goal of the project is to 
improve both precipitation and flood 
predictions for the Midwest and 
our initial test basin is Squaw Creek 
watershed right here near Ames. 
The Squaw Creek watershed is 
also the focus of a research project 
that involves several members of 
the department (Bill Gutowski, Bill 
Simpkins, Al Wanamaker, and me), and 
other ISU faculty from Engineering, 
English and Economics. In this work, 
we are attempting to model human 
processes (land use, flood control) along 
with the physical processes (runoff, 
flooding). The idea is to understand 
how people influence the watershed 
and how the watershed influences 
people. David Dziubanski (Ph.D. 
Candidate in Environmental Engineering 
and Geology) is building the model and 
will explore this topic. It has been a fun 
challenge to think about the multitude of 
possible ways that people interact with 
the watershed in which they live. 
This fall a couple more students 
joined the Surface Water Group. 
Tyler Madsen is a MS student in 
Environmental Science who will be 
working on satellite data applications, 
and Patrick Edmonds is a MS 
student in Meteorology who will be 
working with Andy VanLooke (Ag 
Met) and me on a topic associated with 
water and agricultural landscapes. 
For those of you keeping up on my 
personal updates – Elia is four years old 
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and Max will be three years old soon. 
They are doing great. Even at such a 
tender young age they are becoming 
expert conspirators and are continually 
finding new ways to give me and my 
husband a hard time. We took them 
out west to participate in the Geology 
Alumni Reunion that was held in Shell, 
Wyoming in early July. While out there 
we tried to expose them to various 
things, Yellowstone, dinosaur museums, 
and clear mountain streams. My favorite 
part of the whole trip was when we 
were driving up the west side of the 
Big Horn Mountains and I asked Elia if 
she thought the scenery was beautiful 
and she replied with a sigh, “Mom I am 
tired of the scenery.” I guess it is a good 
thing she lives in Iowa. (Just kidding 
Iowa, you have scenery.)
William A. Gallus, Jr.   
Professor
In the two years 
since we last sent 
the Cyclone, I have 
remained very busy. 
For me personally, 
the big event in this 
time was my family’s 
decision to host an 
Italian high school 
junior as a foreign 
exchange student 
in 2013-2014. Not 
only was Ezio the 
most polite, smart, and fun teenager 
you could find anywhere (and a great 
maker of tiramisu and bruschetta), but 
he also developed an incredible passion 
for calculus and physics (I can hear all of 
you alumni moaning at that thought!). He 
was able to attend my November 2013 
Dean’s Lecture to a crowd of 450 people 
at the MU. And, he got to survive one 
of the coldest Iowa winters in history, 
something I’m sure he will be glad to 
forget! A few weeks after the tearful 
goodbye in early June 2014, my entire 
family was able to visit Italy for nine 
days, and be taken all over the country 
by Ezio’s family – an amazing experience 
that will forever make all of my other 
foreign travels seem dull! I was able to 
visit them again on my way to the EGU 
meeting in Vienna in April 2015, and 
recently hosted Ezio here in Ames for an 
awesome month-long visit. 
At work, I remained busy with my 
normal schedule of teaching, and 
set a new personal record with the 
number of graduate students I worked 
with at any one time! Two students, 
Brian Squitieri and John Lawson 
assisted me with NSF-funded work 
examining the relationship of WRF skill 
in forecasting LLJs to its skill with MCS 
rainfall, and the predictability of storm 
morphology via differently designed 
ensembles. Brian completed his MS in 
fall 2014 and was able to visit at SPC 
and EMC for 8 months this year, thanks 
to a new NSF-NOAA visitor program 
which made me their first awardee of 
funding, John is a PhD student. One 
M.S. student, Ben Moser, successfully 
defended his thesis looking at short-
term rainfall predictions from WRF 
that used the ARPS3DVAR radar data 
assimilation system. That work was 
funded by the Iowa Flood Center, 
who also supplied funding for another 
student of mine, Haifan Yan, who 
just completed her MS work in the last 
few weeks, looking at the performance 
of 4 km WRF QPF in Iowa, compared 
to the NAM and GFS models. Two 
more students co-mentored with Gene 
Takle, Renee Walton, and David 
Jahn, did research related to wind 
energy. Renee completed her MS in 
winter 2015, and David will likely finish 
his PhD in the coming year. In spring 
2014, Kristie Franz and I were awarded 
NOAA funding through the CSTAR 
program to work with the NWS office 
in Des Moines running real-time high 
resolution WRF simulations and the 
ARPS initialization system to assist with 
forecasting of rainfall for flood guidance, 
convective mode, and severe weather. 
Brad Carlberg, a PhD student, has 
been actively involved in that project. 
I also received new funding to serve 
as the lead forecaster for the PECAN 
(Plains Elevated Convection At Night) 
project which took place June 1 – July 
15 this year. An MS student, Sean 
Stelten, is supported under that grant. 
He and three of my other students 
joined me in Hays, KS this summer for 
that project, where we were exhausted 
by the amount of forecasting we did, 
but thoroughly enjoyed the feel of a 
large research experiment and the big 
family it creates. Finally, another PhD 
student, Ahmad Samman, with 
funding from his government in Saudi 
Arabia, is working with me on flood 
events affecting his country. 
I was able to attend several 
conferences during this time, including 
the AMS Annual meeting in Atlanta in 
2014, and the AMS SLS conference in 
Madison, WI in November 2014. A nice 
group of ISU undergraduates was also 
able to attend in Atlanta to be honored 
with the Student Chapter of the Year 
award. It was great, as always, seeing 
so many ISU alumni there. In addition, 
several alumni made it back for the 
NWA Severe Storms Conference in 
Ankeny in March of both years. The 2014 
conference was a bittersweet time, as 
we remembered Tim Samaras. I was 
honored that Tim’s wife Kathy decided 
to come, and had some enjoyable 
conversations with her, telling her my 
own stories of Tim and his kindness. 
Once again I participated in the Spring 
Experiment in Norman in May 2014, and 
this time the tornadoes avoided me! 
Immediately after that event, I served 
as chair for the first time for the Unidata 
Strategic Advisory Committee which 
met in beautiful San Francisco. That 
group met in Boulder that fall, and then 
in Millersville, PA this spring, which gave 
me the fun opportunity to visit with a 
high school friend, and my brother’s 
family, since my hometown is only a 
few hours away from there. Finally, as 
always, it was fun to visit with a few 
alumni who stopped by our building. I 
encourage you if you are ever in town to 
feel free to visit! If you let us know ahead 
of time, we might even try to have you 
give a seminar!
Bill Gutowski   Professor
Last year, I 
reported that I was 
part of a successful 
application for 
a cluster hire of 
faculty called the 
Sustainability 
Focus Area. The 
Sustainability Focus 
Area involves a 
search for new 
faculty in four 
units of LAS: our 
department; Economics; Greenlee 
School of Journalism; and Ecology, 
Evolution and Organismal Biology. 
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During the Spring 2015 semester, we 
performed searches for five positions, 
including a physical geographer in our 
department. The effort involved in 
working with so many searches was 
at times exhausting. However, it was 
ultimately very rewarding, as we were 
able to hire our top choice in each 
search. Part of our success was due 
to the attractiveness of having a multi-
disciplinary community developing in 
our college, which greatly interested all 
candidates. 
Now the next phase of the work 
begins: forming that community. We 
have a great group of new faculty, 
together with more senior faculty, 
who want to work together and study 
problems of environmental sustainability 
that require people in different 
disciplines to talk with each other and 
understand each person’s work. This 
promises to be fun.
Work with the Water and Climate 
Change (WACC) project continues. 
You may recall that this involves 
looking at coupled hydrology and 
human decisions in managing a local 
watershed, Squaw Creek, which runs 
by our campus. Combining the physical 
modeling of water flowing over and 
under the surface with “agents” that 
make decisions on how to regulate 
the water has been very interesting. 
Like the Sustainability Focus Area, the 
project involves multiple disciplines. I 
have learned more about economics 
and other social sciences than I had ever 
thought I would. We have also teamed 
up with a local non-governmental 
organization, Prairie Rivers of Iowa, to 
help us reach out into the community 
for ideas on how we define our agent’s 
decisions and to explore how much 
our modeling might be of use to them. 
We’ve also been busy writing proposals 
to extend our funding in different 
ways, such as turning our modeling 
into a “serious gaming” environment 
where anyone could interact with 
our model, in essence, becoming an 
“agent” themself, and try to develop 
a watershed that has sustainable 
economics and water management. 
Finally, my work continues with the 
Coordinated Regional Downscaling 
Experiment (CORDEX). As one of 
the co-chairs of the Science Advisory 
Team leading this program, under 
the auspices of the World Climate 
Research Programme, I am working with 
several others to make sure all parts 
of the program are functioning. This 
has brought me to several interesting 
meetings at various places around 
the world, with lots of emails and 
teleconferences both before and after 
the meetings. (How did we function 
before the internet?) Much of the work 
revolves around issues of developing 
climate data and then providing it to 
other sectors of work, such as water 
resources and agriculture, in a way that it 
is actually useful and not simply a bunch 
of numbers. This poses new challenges 
that we were not rally trained for as 
scientists, and usually involves close 
interaction with people in other sectors 
so that they can learn about what we 
do as scientist and, equally important, 
that we learn about how they do their 
work, leading to what is often termed 
“co-exploration of data” and “co-
development of knowledge”. The WACC 
project is actually an example. This is 
very interesting work, but far removed 
in some ways from what I thought my 
research would entail when setting out 
as a graduate student years ago.
Gene Takle   Professor
Another year 
slipped by, quickly 
it seems, without 
a lot of fanfare. 
Since it has been 
two years since the 
last Cyclone was 
published I would 
like to acknowledge 
some graduates 
with whom I worked 
on their theses.
Rachel 
Hatteberg and Greg Matson earned 
their MS degrees in 2014, both working 
on wind-related topics. Rachel extended 
her derecho work initiated in her senior 
thesis to look at how regional climate 
models simulate high and low wind 
extreme events. She also evaluated 
changes in wind extremes produced 
under climate change. 
Greg Matson worked on a project that 
was a joint effort with a private company 
that was building a buoy-mounted 
tethered balloon system for measuring 
vertical profiles of wind in an offshore 
environment. The team build the 
tethered system and flew it briefly in the 
Gulf of Mexico off South Padre Island to 
prove that the concept would work. 
Renee Walton completed her 
degree requirements in spring 2015 and 
has moved on to a job in the private 
sector. Her MS work focused on analysis 
of data from five 200-m meteorological 
towers in Iowa and use of these data to 
evaluate the ability of the WRF model to 
forecast wind direction at hub height of 
wind turbines. She also gave birth to little 
Samantha during her final semester at 
ISU – the first baby born to my research 
group! Ben and Renee are enjoying the 
role of parents.
Continuing students David Jahn 
and Paul Carlone are working 
on boundary layer modeling and 
measurements, respectively. David 
is seeking an improved method for 
forecasting significant changes in near-
surface wind speeds at times when the 
atmosphere is transitioning from the 
convective state of the late afternoon 
to very stable conditions at night. This 
issue has vexed meteorologists for 40 
years, and David is finding out why. 
By combining large-eddy simulation 
modeling with WRF modeling he is 
using physical reasoning to help inform 
the changes needed in WRF.
Paul has taken on the analysis for 
our 2012 CWEX (Crop/Wind-Energy 
eXperiment) data taken in July and 
August upwind and downwind of wind 
turbines located in a soybean field. 
Since other students have looked at the 
2010, 2011, and 2013 data over corn 
fields, Paul will be the first to look at the 
contrasting influences of wind turbines 
on soybean vs corn.
Had we not had record-breaking 
rain events in August we would have 
started construction of our two 120-
m met tower about 35 miles NE of 
Ames. These will be instrumented 
at 6 levels for mean and turbulence 
conditions in the lower boundary layer. 
These will provide unique field data on 
fluxes and surface exchange properties 
to support modeling and analytical 
studies in agricultural, boundary-layer, 
and wind energy projects. Samantha 
Purdy (nee Irvin) (MS in Ag Met with 
Dr. Hornbuckle) continues as the 
field technician on this project, and 
Dan Rajewski (MS, PhD in my group) 
continues as chief scientist. Joe Smith 
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has joined our group as the database 
manager and will be looking for 
innovative ways to archive and display a 
couple of GB of meteorological data per 
month from the towers. 
During the past year I have been 
engaged in publications, conferences, and 
public events connected with research on 
wind energy, US food security and climate 
change, as well as the National Climate 
Assessment, on which I was a co-author 
of the Agriculture Chapter. In a project 
funded by the Iowa DOT, Chris Anderson 
and I teamed up with hydrologists from U 
of Iowa to evaluate the impact of climate 
change on Iowa’s 4,100 bridges. We 
found that the very recent trends toward 
more intense flood events likely will 
continue and that a 100-year flood of the 
past century is now a 25-year flood event. 
These results strongly suggest that Iowa 
and other states in our region will need to 
change design standards to avoid having 
to repair/rebuild bridges and roadways 
four times as often as in the past. 
I also have been working with Dr. 
Chen on interpretation and write-up of a 
very comprehensive study field program 
he led in Taiwan. As you all know, Dr. 
Chen has an amazing ability to use 
complicated vector calculus concepts 
of divergence, streamfunction, vorticity, 
etc. to create new insight on global, 
regional, and local circulation patterns. 
Well, he had done it again, this time for 
the city of Taipei, which is situated in 
the Taipei Basin of Taiwan. He has used 
his mathematical wizardry to uncover 
a new way to forecast thunderstorm 
activity in Taipei that is very disruptive 
to transportation, water supplies, and 
public safety for residents of the city. 
As always it has been a privilege and 
pleasure to work with a very energetic 
group of undergraduates, a highly 
productive set of graduate students, 
and a hard-working faculty. The current 
students have raised the bar even 
further in achieving recognition for 
their service and scholarly work. As 
graduates you can be assured that the 
value of your degree continues to rise 
as the respect for the achievements of 
current student gains additional national 
attention.
Xiaoqing Wu   Professor
My research 
covers the cloud-
resolving simulations 
of midlatitude 
and tropical cloud 
systems, the 
parameterization 
of convective 
momentum 
transports, subgrid 
cloud-radiation 
and cloud-surface 
interaction, and 
the global impact of cloud systems on 
climate simulations. Since individual 
clouds have a spatial scale of less 
than 10 km that is much smaller than 
the conventional grid size of several 
hundred kilometers in climate and 
weather prediction models, they must 
be quantitatively formulated in terms 
of resolved variables in the prognostic 
equations of temperature, moisture 
and wind. Deriving an accurate 
parameterization of convection and 
clouds has been a major challenge for 
climate and weather prediction models. 
To address this important but difficult 
problem, we developed a unique cloud-
resolving model (CRM) approach. The 
dynamic frame of the CRM is a finite-
difference formulation of the anelastic 
and nonhydrostatic equations. The model 
resolves individual clouds but covers 
a large horizontal domain to generate 
cloud-scale datasets. Cloud-scale 
quantities needed in parameterizations, 
but impossible to accurately obtain from 
observations, can be produced by the 
CRM simulations forced by the large-
scale forcing from field experiments. The 
long-term simulation can be extensively 
evaluated against various independent 
datasets and provides valuable datasets 
for improving and understanding 
convection, cloud and radiation 
processes for climate and weather 
prediction models. The potential of CRM 
approach is now well recognized by the 
meteorological community. 
Clouds often appear with a distinct 
vertical distribution and horizontal 
inhomogeneity. Studies have shown 
significant impacts of this subgrid cloud 
variability on the calculation of radiative 
fluxes. The development of cloud-
resolving models provides a unique 
opportunity to quantify the impacts of 
subgrid cloud variability on the radiation 
budgets. The CRM datasets are used 
to evaluate a mosaic parameterization 
of subgrid cloud-radiation interaction. 
It shows the mosaic approach of the 
cloud overlap based on the cloud genera 
differing in formation mechanisms 
and of the optical inhomogeneity by 
cloud water path scaling can capture, 
respectively, the dominant effects of the 
cloud geometric association and optical 
property variability within a GCM grid. 
The implementation of this scheme in 
the climate model shows the model 
is able to simulate cloud and radiation 
fields agreeing with observations at the 
same time.
Convection not only affects the 
atmospheric thermodynamics through 
the latent heat from condensation and 
evaporation but also influences the 
wind fields by transporting momentum. 
Convection interacts with large-scale 
circulation and can produce significant 
cloud-scale horizontal pressure gradients 
that affect in-cloud momentum and 
convective momentum transport. We 
formulated this cloud-scale pressure 
gradient through the theoretical analysis 
of the pressure equation and developed 
a new convective momentum transport 
parameterization. The evaluation 
of this scheme against the CRM-
generated datasets shows the dominant 
mechanisms of convective momentum 
transport effects on the wind field are 
captured by the scheme. It was found 
that the secondary meridional circulation 
induced by convective momentum 
transport within the ascending branch 
of the Hadley circulation is a missing 
dynamical mechanism that can cause 
common failure of general circulation 
models in simulating seasonal migration 
of the intertropical convergence zone 
precipitation maximum across the 
equator. Scientists in NCEP have 
implemented this scheme into NCEP 
operational Global Forecast System and 
Regional Spectral Model. They found 
that hurricane intensity forecasting is 
significantly improved and the forecast 
track error is reduced.
Convection, precipitation and cloud 
processes are key components of the 
global climate system and operate on 
a wide range of time and space scales. 
The formation and growth of clouds and 
precipitation are associated with water 
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phase changes between vapor, liquid and 
solid in the atmosphere. The organized 
convection coupled with the large-scale 
circulation is a major feature of the 
intraseasonal Madden-Julian Oscillation 
(MJO) with the moist convection 
initiating over the equatorial Indian Ocean 
and propagating eastward at a speed 
of ~5 m s-1 through the Pacific Ocean. 
The MJO simulations are improved 
by including the changes to the deep 
convection scheme based on results 
from theoretical, observational and cloud-
resolving modeling studies. It was shown 
that the convection closure assumption 
plays a key role in the eastward 
propagation of MJO; the convection 
trigger condition helps produce less 
frequent but more vigorous moist 
convection and enhanced amplitude of 
MJO; and the convective momentum 
transport contributes to more coherent 
structure for the MJO convection and the 
related atmospheric variances. Different 
phase relationships between MJO 850-
hPa zonal wind, precipitation and surface 
latent heat flux are simulated over the 
Indian Ocean and western Pacific, which 
are greatly influenced by the convection 
closure, trigger condition and convective 
momentum transport. The moist 
static energy builds up from the lower 
troposphere 15 to 20 days before the 
peak of MJO precipitation, and reaches 
the maximum in the middle troposphere 
(500-600 hPa) near the peak of MJO 
precipitation. The gradual lower-
tropospheric heating and moistening 
and the upward transport of moist static 
energy in MJOs are important aspects 
documented in observational studies 
but poorly simulated in most GCMs. The 
trigger condition for deep convection, 
obtained from the yearlong cloud-
resolving model simulations, contributes 
to the striking difference between ISU 
GCM simulations with the original and 
modified convection schemes and plays 
the major role for the improved MJO 
simulation in ISU GCM. Additionally, 
the budget analysis shows the increase 
of moist static energy is in phase with 
the horizontal advection of moist static 
energy over the western Pacific, but 
in phase with the vertical advection 
of moist static energy over the Indian 
Ocean.
The diurnal cycle simulation is 
essential in general circulation model 
simulations. If an incorrect diurnal 
cycle of precipitation exists, a mean 
climate state may be achieved but for 
wrong reasons. Therefore, it is vital 
in climate simulations that day-to-day 
fluctuations in atmospheric variables 
are modeled correctly compared to 
observations. It is these parameters 
that alter the hydrological and energy 
cycles. An added complication includes 
that of regional mesoscale features, 
which are often improperly resolved in 
the models. This may be due to coarse 
model resolution or inaccurate large-
scale interactions with atmospheric 
processes, such as convection. The 
experimental, uncoupled Iowa State 
University General Circulation Model 
(ISU GCM), based on a version of 
the National Center for Atmospheric 
Research GCM, is used in this study. It 
employs a modified Zhang-McFarlane 
convection scheme and updated cloud 
parameterizations based on the cloud-
resolving model research to test for 
improvements in the diurnal cycle and 
climate mean state. Global annual 
mean precipitation rates in the 10-year 
ISUGCM simulation closely resemble 
several observational datasets, and 
a double Intertropical Convergence 
Zone (ITCZ) precipitation feature is 
not apparent. To dissect such mean 
climate differences, diurnal analysis 
is performed. Our major focus is on 
precipitation since the major change in 
the experimental model involves clouds 
and convective processes. Precipitation 
in climate models tends to occur too 
often and peak a few hours too early 
at lower than observed intensities. 
With ISUGCM, the deep convection 
trigger is thought to prevent premature 
convection and allow for convective 
available potential energy buildup before 
its release. The revised convective 
closure assumption ties convection 
to destabilization of the troposphere 
above the boundary layer by large-scale 
advection. It is thus thought that large-
scale forcing regulates the diurnal cycle 
of precipitation. Our research includes 
an attempt to understand the true 
mechanism that controls this diurnal 
cycle and then changes the global mean 
state.
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Bill Gallus’s Top 3 Weirdest Iowa 
Weather Events
1. During a spell of particularly wild weather in 
early March 1990, Iowa had a severe ice storm 
that brought up to two to three inches of glaze 
on one day, tornadoes the next day, and then 
was part of a big tornado outbreak five days 
later. When Ankeny, Iowa, was hit by one of the 
tornadoes that day, it apparently picked up many 
of the piles of tree limbs along the curbs that had 
fallen in the ice storm a few days earlier!
2. On Jan. 24, 1967, a tornado outbreak 
brought roughly a dozen tornadoes each to 
Iowa,Illinois, and Missouri, killing several 
people. Within 36 hours, Chicago’s biggest  
24-hour snowstorm was occurring, and more 
than a foot fell in the same parts of southeast 
Iowa that had just had tornadoes.
3. My pick for Iowa’s weirdest weather event 
was actually pretty weird across a big chunk of 
the country. On May 27-29, 1947, heavy snow 
fell across parts of Colorado, Nebraska, Iowa, 
Wisconsin, and Michigan, with around 10 
inches in a few spots in each of these states. 
It would not have been much fun shoveling out 
the picnic table to celebrate Memorial Day!
Five More Weird-Weather Events
1. On Feb. 14-15, 1895, over 20 inches of snow 
fell in Houston, 15 inches in Galveston, and six 
inches in Brownsville, Texas, on the Mexican 
border at the Gulf Coast. Enough also fell in 
Florida to allow people to go sledding.
2. Cordell, Kan., was hit by a tornado on May 20 
three years in a row – 1916, 1917, 1918. I’d 
guess in 1919 no one hung around to see if it 
would happen again!
3. The largest hailstone to fall in the U.S. 
happened on July 23, 2010, in Vivian, S.D. –  
it was eight inches in diameter and weighed 
nearly two pounds. Hailstones the size of 
baseballs or larger can fall at faster than  
100 miles per hour.
4. During perhaps the worst U.S. cold wave ever, 
the temperature fell to -2 in Tallahassee, Fla., on 
Feb. 13, 1899, and ice flowed out of the mouth 
of the Mississippi River into the Gulf of Mexico.
5. During the “Summer in March” heat wave of 
2012, several cities in the Midwest and Great 
Lakes region had daily low temperatures that 
were already warmer than the previous record 
high temperature for the day. In Marquette, 
Mich., the previous record high for March 21 
was 49 degrees. In 2012, it hit 81 that day! That 
same day, St. Johns, Newfoundland, in Canada 
set a record high for the month of March that 
was warmer than the record high for April! That 
is the stuff of science fiction!
Take This Weather Trivia Quiz
How much do you know about extreme weather 
events?
1. What is the width of the largest tornado 
observed in the United States?
a) One mile
b) One and a half miles
c) Two and a half miles
d) Four miles
2. Which city has the coldest mean temperature 
for a January afternoon?
a) Juneau, Alaska
b) Ames, Iowa
c) Cheyenne, Wyo.
d) Winter Park, Colo.
3. How far away can lightning strike from its parent 
thunderstorm?
a) Up to 2 miles
b) Up to 5 miles
c) Up to 10-15 miles
d) Up to 40-50 miles
4. Which of the following has the highest 
temperature?
a) The sand in the desert near Yuma, Ariz., 
 on a July afternoon
b) Surface of the sun
c) Aurora borealis
d) Lightning bolt
5. Which type of cloud is highest in the sky?
a) Cirrus
b) Altostratus
c) Altocumulus
d) Stratus
6. The typical halo one sees around the sun or 
moon when high clouds move in is caused by ice 
crystals refracting light by how many degrees?
a) 11
b) 22
c) 33
d) 44
Weather Gone Wild:
Correct Answers: 1: C, 2: B, 3: C, 4: D, 5: A, 6: B.
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I wish to support programs in Meteorology at ISU. 
Enclosed is my gift of:
_____ $1000 _____$250 _____$100 _____$50 Other $_________________
_____ I will request that my employer match my gift 
 My employer is ________________________________________________________
Please charge my credit card.
_____ VISA _____ Mastercard _____ Discover
Card #__________________________________________________Exp. ________________
Signature_______________________________________________ Date________________ 
Phone # and e-mail ____________________________________________________________
Make your check out to ISU Foundation (attention: Meteorology Development Fund, Number 1911412)
Mail to Kristie Franz, 3023 Agronomy Hall, Ames, IA 50010
Gifts to the 
Meteorology Program 
at Iowa State from 
July 1, 2013 to 
June 30, 2015
Mark & Janet Alland
Dale & Marianne Allen
Jim & Marcia Barber
Allen & Connie Berte
Denny & Marcy Chaussee
Steven & Amanda Decker
Sara Duebner
Stephen Guimond
Randy & Therese Horlocker
Nancy & John Leone
David & Michelle Lieberman
Tracy MacIntosh
Maria Mangano & Ryan Story
Jonathan McPheron
Charles & Elaine Notis
Kevin & Dawn Perry
Ryan Pfannkuch & Angela 
Hastings
Kenneth & Jane Rancourt
Rachel & Paul Riley
Karl & Deborah Silverman
Travis Steen
Eugene & Miriam Takle
William & Samantha Tushaus
Paul & Mary Wisdom
Jon & Molly Zeitler
DuPont Pioneer
Thank you for your support!
We know that you get many requests from 
worthy organizations, but we hope that you will 
consider a gift to the Meteorology Program. 
The majority of your alumni donations are used 
to support student activities. Here are some 
examples:    
• Meteorology freshman scholarships
• Travel support to undergraduates attending 
the national AMS conference 
• UCAR Undergraduate Leadership Conference 
travel costs
• AMS Student Conference sponsorship
• Outstanding Senior Thesis Award
• Cy’s Eyes on the Skies
• Travel for seminar speakers 
Thank you to all who have donated to the 
Meteorology Program and your help in allowing 
us to provide these student opportunities. To 
make a contribution this year, you can use 
the form below, sending it to Kristie Franz, 
3023 Agronomy Hall, Ames, IA 50010 along 
with a check made out to the ISU Foundation. 
(Attention: Meteorology Development Fund, 
Number 1911412). Alternatively, you will 
likely be called during the year by the general 
university fund-raising campaign. If you choose 
to give at that time, you can specify that your 
gift go to our program (otherwise your donation 
will go into the University’s general fund). Be 
aware that there are separate funds in the 
department for geology and meteorology, so 
you need to indicate your choice by program, 
not department. 
College of Liberal Arts and Sciences
Department of Geological and Atmospheric Sciences
253 Science Hall
2237 Osborn Drive
Ames, Iowa 50011-1027
Student Awards, Scholarships, Internships – 2015
• Kelsie Ferin: CHILL Radar REU, Fort Collins, CO.
• Theodore Hartman: 2015 Ernest F. Hollings 
Undergraduate Schlolar. REU at Penn State 
University in climate science working on the 
interactions between atmospheric pollutants and 
floral volatile organic compounds.
• Jaret Lansford: Internship at WHBF in Rock 
Island, IL.
• Elizabeth Lennartson: In April 2014, I was 
awarded the Ernest F. Hollings Undergraduate 
Scholarship and completed my internship this 
past summer at the Earth System Research 
Laboratory in Boulder, CO. In May 2015, I 
was awarded an AMS Named Scholarship, 
specifically the The Karen Hauschild Friday 
Scholarship.
• Nick Lesser: Internship at NWS office in 
Chanhassen, MN.
• Brandon Libby: 
Internship at Fox 9 
(KMSP) in Minneapolis, 
MN under Keith Marler.
• Matt Miksch: 
Meteorology related 
REU at Texas A&M.  
• Jonathan Thielen: 
AMS Freshman 
Undergraduate 
Scholarship (sponsored 
by the R. M. Young 
Company). Jon just started this fall as a 
freshman and is double majoring in meteorology 
and mathematics!!
• Jan Ryherd: Multiple scholarships (Oster 
Journalism 4-H scholarship, ISU Academic 
Recognition Award, Cessna Scholarship, ISU 
Alumni Association Scholarship, Ellen M. 
Walvoord Scholarship, Blair Converse Memorial 
Scholarship, Teresa Treat Strern Scholarship, 
Merrill Family Foundation Scholarship), 
Internships: Weather and News Intern at KBJR, 
NBC 6 in Duluth, MN, Meteorology Intern at 
KQDS, FOX 21 in Duluth, MN.
• Lauren Walker: Internship at the Rosenstiel 
School of Marine and Atmospheric Science at 
the University of Miami looking at Saharan Dust 
and its effects on Miami.
SPRING 2015 SENIOR CLASS
FRONT (left to right): Meghan Mitchell (Graduate School – Texas Tech University), Samatha Lodge (Professional 
Service Industries, Inc., Hillside, IL), Makenzie Krocak (Graduate School – University of Oklahoma), Tayler 
Schillerberg (Farm Service Agency – USDA), Katie Voitik (Masters of Science in Education program – Iowa State 
University) BACK (Left to right): Sam Wanzenried (Graduating Fall 2015), Elizabeth Lennartson (Graduating 
Fall 2015 – Graduate School, University of Iowa), Natalie Laluzerne (Weather or Not, Kansas City, MO), Sydney 
McBride (Weathernet/Narwhal, Seattle, WA), Katie Berlund, Zach Mlcoch (KNWA, Fayetteville, AK) 
Not Pictured: Patrick O’Quinn, Josh Zeman
